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EPAct Test Programs

= Light Duty Gas Exhaust Fuels (SwRI)
= Oil Study (NVFEL)

= PM Speciation (ORD NRMRL/NVEEL)
= Nonroad Exhaust (Intertek Carnot)

= Evap, E-77-2b (SWRI)

= Percent of High Evap in Fleet, E-77-3
(Colorado/Texas)
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 Background: Program,
Reason, Usage

Light Duty Exhaust Fuels (53M EPA; $2M DOE, S160K CHC)
Reason: Impact of E‘rﬂﬁ and fuel pr{sperttes o Tier Z exhaust emusgmn

: RFBE NP&M (fréeze data July, 2(}08} E1D, Ei5 discussion, temperature impacts
QP Sty
¥ Reason: Determiiie oil age and ETOH interaction impact on PM
Usage: Support of LDEF and future MOVES PM oil age telationship
LOEF vehicle mileage requirements for ol stability
Dilchange reauiremients bebwesn ETOH Biends
PM Speciation
RHeasont Bmapactk of EFOH on Tiey 3 vehicle PM and VOU speciation profiles, metals
Usage: CMAD and other modeling, Solurce apportionment work
Non-Road Exhaost
Reason: Impact of ETOH on sample of non-road endime extiaust
Wshge: MOVES (general data need] to support:
Early data for RFS2 NPEM
Evaporative Testing (S1.5M)
Reason: Impact of ETOH on Tier 2 near zero and determine % fleet malfuncrioning
Usage: MOVES (general data need) and to support:

All diata can be used for future GHG ralemaking, EISA Anti-Backsliding report to Conaress,; &
Lipdate of Complex Model (7009)

Data may be used for Final Rule Making [FRM)

L!ght Du‘ty Gas Exhaust Fuels
i (uRl

. Phases 1 and 2 are in suppornt RES 2 NPRMiand
i to establish the effects of RVP, T50, T90, aromatic
and EtOH content on exhaust emissions from T:er 7 Vvehicles
» Progrem Design
s Plase |
# Testing 75°F over LASY
« 3 typical” fuels EO, £10, and E15
# 19hhlgh sales volume Tt 2, 2 bign critior and L Bich milleage NEEY
vehicles
Bepeat of Phiase | except at 50°F
« Phase 3@ Main Program
= 27 fuels tested 10 19 Tier 2 vehicles, ESS tected i 4 ERVS that ore
ihcluded in the 4
¢ Euel Malbrx 5 variables in matrix
= Zleicls of BVp 100 Aromatics
# 5 jevels of 150
= d [ evels of Ethanol, €0, E10, Ei5, £20 plus E 85
¥ 2 additional fuels from CRC for resolvirlg potential 780 non-lineal effects
# Vorables span the b and S5th percentiles of In-use fuel properties

=« Measured emissions: PM, €02, NO2 VOUCs, ethanol, carbonyis,

QZDd i\éHS and HEN by H‘IR and SVOC speciation In Phases:l,
an
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Ethanol Content/T50 Combinations in
meony o evel = PACE Fuel Matrix

achievable in E20

T
TOO: 300 Fhet JHOF H
/ Avoniatics: 15 and 40% The addlt on
15 of ethanol to
= gasoline
g causes
kS considerable
g shifts in TH0
5 ranges
i
1680 160 170 180 1‘:.90 200 240 2£0 230 2:‘;0 280
T50, F 5
EPAct Fuel Matrix
Fusis [0 0L ETOR [ R A ]
550 800 1 1 15
Phase 3:
Base Program (EPA)
(Fuels 1-16)

Phases 1 and 2:

RFS 2 Subset (EPA/DOE)
(Fuels 17-19)
Phase 3

Additional Fuels (DOE)
{Fuels 20-29)

E85(DOE}) o,
CRC additional Fuels ——
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Light Dty Exhaust Fuels (SWRI
Testing Schedule

Durajgn, -

Fuel blending |  Feb. 2008

Sept. 2008
Oet 2000 Dec. 2009

Fresh Oil PM Study (NVFEL) -

; ¢ Resulls to impact Phiase 3 of EPAcE study at SwRT (July)
Define duration of engine oil conditioning needed to stabilize the effect of oil
veiatility on B emissione, 50 We Gah randomize fiicls - S
Define the impact of lubricant interaction with fuel ethanol on PM emissions.
Prefer o oil changes for duration of program. : .
Program Design
Euels: B0, ELD, EJO : :
Test vehicles: 2006 Ford F-150 gBin-S} and 2007 tovote Camiy (Bin S hom
EGRIG flect (4,000-20 000 miles .
Lubtizol Corp. Lo provide oil and oil analysis
Phase 12
?-athase LAz cycle. @ 1002 cycles rim Back 10 Dotk for 4 o focated sampics oEr
5
Mileege accumulation on dyno: blocks of 500
Same driver used for all tests on 5 given vehicle
Measired paramelers: THE, NMBEC, NOx €O, (02, PM, OU/EC and engine oil temp,
AL each 500 mie interval:
¥ & Cold start [A07 tesis rondacten
= il sample tollected for analysis
Phase 2¢
Hfesting with E10 and B0 tuels
8 Cold slart LAQD tects condicted for each fluel
. Ol analyoed for volatility and ethanol content
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. EPA(:t Phase 1 oil aging (2%() safe“ from
fresh oil influences on PM

- Conclusion: Stabilization occurs much
lower mileage (.5k to 1k)
« Likely oll time at temp relationship

« Did not isolate to PCV (off-gassing) fjr .
cylinder surface (ol shearing)

= Completed E10 and E20 programs
e In process of evaluating results

'PM Speciation
(NVEEL/ORD- NRMRL}' :

Qbeative To determine fuel effects on PM mass, size and :
composition, and obtain speciated semi-volatile VOC,
metals and ons, and gaseous VOO (MSATS), a cohu!s and
carbonyls.
Program Design
e Same 3 RES D fuels (EO, Eiﬂ ELS) from phases | and 2 of
fain program + E85
s 6vehicles (1/-) sifaildr to SWRI vehicles BUt ot necessarily
identical
» Sampling over d siidle Lest requires raw exhdust using a
proport:onai How system

?“ade our AVL Toxic sarmpler for tialisient operation (8Y00)
caoliection

¢ Second sampler neoded for PM Rlters (metals and ions)
Oi¥~PM PHot stiidy will help deterfine BM metals detection
limits (secondary experiment)
Timeline: Late 2008
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. Nonroad Exhaust
~ (Intertek Carnot)

 Objective: Testing 5 pairs of 2 Class 1, 2 Class 2, and 2 Class 4,
. national average EO (Buel A), an octane matched EX0 with 1 psi
REVP boost (Fusl B)

Testing and Aging
s 2 engmes of each engine model
¢ One aged on ED (Fuel A)
e Oneaged on B0 (el B)

Test Sequence

* Age one of palr engine for 10 Bours on fuel A, 4 ermission tests on el
A 4 emission tests on fel B

» Ade engine to half life [55/120 hours) and eniission tests tepegted
Testing OUptions
& Can add an option to test on E20 (DOE likely ta do)
Tineline: Completed in October of this vear
All engines (125 acquired
e (4] class I (4) clags 11, (4} class TV
EPAct E10 fuel delaved
* Common with venicle program except RVP level

T
E-77-2 (ATL)

= Program Design
s Vehicles
= 8 lier J/Near Zero
.« 2 implanted leaks
e Fuels .
. EG, 7 and © psi
s EL1O, /7 and 10 psi
. E20, 9 psl funded by DDE
e [est Plan, after 4 weeks preconditioning at each
ethanol level:
L Static permeation
+ Running loss
. Hot soak
« /2 hour diurnal (650-1050F)

® ‘é‘brgg Line: Testing to be complete September of
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: vaporative Testing:

E-77-2b (SwRI)

Objective: Additional, newer technology, high sales

volume vehicles to the CRC E-77-2
= Designated E-77-2b by CRC, EPA is the Lead

=« Plan to repeat E-7/-2 program with 8 more

vehicles and 1 implanted leak, without E20 fuel
{unless added by DOE) .

S sedmbungn QoY o

» Testing at SWRI, will take ~17 mos. (complete
summer of 2OG§) .

CRC will supply fuel which was left over from E-/4b
and E-77-2 programs for continuity

CRC offered to supply 5 vehicles from E-74b
program for EPAct related work; all aging enhanced
evap will work well here, not appropriate for the LD
Gas Fuels program where rec]uired newer vehicles.
{(Pending CRC Board approval) i

4
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Detefmme Fractam of H gh
Ewapﬁrat ve Em sa ons Veh cles in

' Dbjeci c: Find the percen-.age of htgh emcttmg evaparatwe
amission vehicles In the average fleet of on road mator vehicle
passenger cars and light trucks,

Pilot Program: propose and refine test procedure (Colorado)
» 10D vehicles
» Prescrken Using RSD
. Evaluate several methods including porta*:sle SHED
Mam Erodgrem (Texds)
* Do mieasurenients on ~ 1000 vehicies
+ Apply protocols developed in pilot
IR
* Specific to this project
= Pilot mist take place this stmimier; expediting OMB approval process
Collaboration
¢« Colarado Deparement of Public Health and Environment (CDPHE)Y
« Offening RSD and technical expertice
w CRADA N process
¢ CRC

E*'*7'?--3 gram Pian

let'
e RSD Inveatlgatuon
. Gheck Efficacy: of Using RSD on simulated fleet
s COPHE bas done prei Aany Work
= Oolimize the Use of RSD for initial screening for Evap
« Methodology .
s RSD 3000 only "secs! exhsust HO
s RSP AB0W seactipaty exhaust and even HE
= » Using botivin tanoeny allows Us Lo ook for the Righ evep enitiers
« Field Validation
. Use BSD method n €O /M Lane To jecruit ~ 100 vehicles i a
stratified sample for further evaluation
= Moditied 04 Leak chinck method
v Hand woand chieck with Sierta monitor
s IR Camera
s Ternporary SHED to measufe guick Hot Sogk
s Using the other tests on the selected sample we will have data
on how each performs

u Al the end of the pilol we will develop a plan for a larger . o
study in the Eall
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Preliminary CDPHE RSD Data using RSD 4000

HC (Hexane}
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